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,QWURGXFWLRQ
%ROWHG IODQJH MRLQW LV ZLGHO\ XVHG LQ SHWURFKHPLFDO DQG QXFOHDU LQGXVWULHV 'XH WR WKH WHPSHUDWXUH HIIHFW RQ
PDWHULDOFUHHSDQGGHIRUPDWLRQEROWHGIODQJHMRLQWVKDYHKLJKULVNRIOHDNDJHDWHOHYDWHGWHPSHUDWXUH>@3UHYLRXV
VWXGLHVVKRZWKDWFUHHSKDVJUHDWLQIOXHQFHRQWKHVHDOLQJSHUIRUPDQFHRIIODQJHGMRLQWV>@%ROWORDGUHOD[DWLRQ
FRXOGEHXSWRLQFHUWDLQIODQJHFDVHVEHFDXVHRIWKHEROWPDWHULDOFUHHSWKHUHGXFWLRQRIEROWVWUHVVUHVXOWVLQD
ORZJDVNHWVWUHVVZLWKDKLJKHUOHDNDJH>@/DFNRIVWDQGDUGVWRHYDOXDWHWKHORDGORVHGXHWRFUHHSKRW
WRUTXHLQJLVDSSOLHGWRUHFRYHUORDGORVV%XWDOOWKHVHUHVHDUFKIRFXVHGRQWKHIORDWLQJW\SHJDVNHWOLWWOHDWWHQWLRQ
KDVSDLGWRWKH00&W\SHV&RQWUDU\WRIORDWLQJW\SHJDVNHWWKHRXWHUULQJRI00&*WDNHVRYHUSDUWRIEROWORDGDV
VKRZQLQ)LJ7KLVVWUXFWXUHFDQSUHYHQWWKHVHDOLQJULQJIURPFUXVKLQJDQGUHVWULFWGHIRUPDWLRQRIJDVNHWZKHQ
DVVHPEOHG


)LJ7KHGLIIHUHQFHEHWZHHQIORDWLQJW\SHMRLQWDQG00&W\SHMRLQW
,QWXLWLYHO\PRUHFRPSHQVDWLQJHQHUJ\PD\KDYHDEHWWHUSHUIRUPDQFHLQUHVLVWDQFHWRSUHVVXUHDQGWHPSHUDWXUH
IOXFWXDWLRQVZKLFKUHVXOWVLQDORZOHDNDJH%XWDQH[FHVVLYHEROWORDGZLOOOHDGWRDVLJQLILFDQWEROWUHOD[DWLRQDW
HOHYDWHGWHPSHUDWXUH
,Q WKLVSDSHUFUHHSEHKDYLRURIDJLYHQIODQJHGMRLQW LVDQDO\]HGE\HVWDEOLVKLQJD WKUHHGLPHQVLRQDOQRQOLQHDU
ILQLWHHOHPHQWPRGHO&UHHSUHVXOWVDUHREWDLQHGDWGLIIHUHQWORDGFDVHVDIWHUKUV0DLQDWWHQWLRQVDUHSDLGWR
EROWUHOD[DWLRQORDGDOORFDWLRQDQGJDVNHWVWUHVVORVV
)LQLWH(OHPHQW0RGHO
)LJXUHVKRZVWKHGLPHQVLRQVRIIODQJH&U0RDQGJDVNHW7KHJDVNHWLVPDGHRIWKUHHSDUWV7KHPLGGOH
SXUH IOH[LEOH JUDSKLWH ZRUNHG DV VHDOLQJ ULQJ ZKLFK SUHYHQWV WKHPHGLXP IURP OHDNDJH 7KH RXWHUPHQWDO ULQJ
$670$/LVFRPSUHVVHGDIWHUEROWXSZKLFKFRXOGGHYHORSWKHULJLGLW\RIIODQJHGMRLQWV7KHLQQHUULQJ
$670$/LVGHVLJQHGWRVXSSRUWWKHJUDSKLWH
)LJXUHVKRZVWKH)(PRGHOHVWDEOLVKHGE\$16<67KHHLJKWQRGHKH[DKHGURQHOHPHQW LVXVHG WR
VLPXODWHWKHPHWDOSDUWV7KHPHFKDQLFDOEHKDYLRURIJDVNHWLVFRPSOLFDWHGWKHQRQOLQHUFXUYHZDVREWDLQHGIURP
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FUHHS LV WDNHQ LQWR DFFRXQW ,Q JHQHUDO VKRUW WHUP FUHHSRI WKH JDVNHWPD\ KDSSHQ GXULQJ WKH ILUVW IHZKRXUV RI
VHUYLFH+RZHYHU FUHHSSKHQRPHQRQRI00&*FDQEHQHJOLJLEOH >@7KH VHFRQG VWDJHRIFUHHSZKLFK LV
PRUH LPSRUWDQW LQHQJLQHHULQJSUDFWLFH LVDSSOLHG IRUEROWDQGIODQJHPDWHULDODQG WKHVWHDG\FUHHSUDWHFRXOGEH
GHVFULEHG E\ 1RUWRQ HTXDWLRQ 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7KHUHVXOWVRIFUHHSDIWHUKRXUVDUHREWDLQHGE\ILQLWHHOHPHQWDQDO\VLV7KH ORDGDOORFDWLRQDQGJDVNHW
VWUHVVDUHLQYHVWLJDWHG)LJVKRZVWKHEROWIRUFHDOORFDWLRQYVVHUYLFHWLPHZKHQEROWXSWRRe7KRXJKDOPRVW
UHOD[DWLRQKDSSHQVWREROWIRUFHGXULQJILYH\HDUVHUYLFHOLIHIRUFHRQWKHJDVNHWVHDOULQJLQFUHDVHVGXHWRWKH
FRPSHQVDWHGHQHUJ\LQRXWHUPHWDOULQJDWLQLWLDOWLPH:KHQWKHVWRUHGHQHUJ\LVQRWPXFKHQRXJKWRFRPSHQVDWH
WKHEROWVWUHVVORVVWKHQIRUFHRQWKHJDVNHWVHDOULQJGHFUHDVHV
)RUIORDWLQJW\SHMRLQWUHGXFHGEROWIRUFHUHVXOWVLQDORZJDVNHWVWUHVV:KLOHLWLVQRWWKHVDPHDV00&W\SHDV
LVVKRZQLQ)LJ7KHDYHUDJHVWUHVVFKDQJHVIROORZLQJWKHIRUFHRQWKHJDVNHW LW LQFUHDVHVDW LQLWLDO WLPHDQG
WKHQGHFUHDVHV7KHDERYHDQDO\VLVVKRZVWKDWWKH00&*FDQUHGXFHWKHXQORDGLQJHIIHFWVFDXVHGE\FUHHS
)LJXUHVDUHFUHHSUHVXOWVDWGLIIHUHQWORDGFDVHV1RPDWWHUKRZKLJKWKHSUHWHQWLRQVWUHVVLVWKHUHVLGXDO
EROWIRUFHLVDSSUR[LPDWHWKHVDPHDIWHUFUHHSKUV)RUGLIIHUHQWORDGFDVHVIRUFHRQWKHJDVNHWFKDQJHVLQD
VLPLODUZD\DQGWKHPD[LPXPYDOXHUHDFKHVXSWRRe7KLVFKDQJLQJWUHQGDOVRKDSSHQVWRJDVNHWDYHUDJHVWUHVV
2QFHPHWDOWRPHWDOFRQWDFWLVHVWDEOLVKHGWKHDGYDQWDJHVRI00&IODQJHGMRLQWVFDQEHH[SUHVVHG2WKHUZLVHLW
KDVQRGLIIHUHQFHIURPIORDWLQJW\SH:KHQWKHSUHWLJKWHQIRUFHLVReWKHIODQJHIDFLQJGRHVQ¶WWRXFKWKHJDVNHW
RXWHUULQJVRWKHJDVNHWVWUHVVGHFUHDVHVDOOWKHWLPHMXVWOLNHDIORDWLQJW\SHMRLQWZKLFKLVVKRZQLQ)LJ
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&RQVLGHULQJWKHVHDOLQJSHUIRUPDQFHDODUJHUJDVNHWVWUHVVDQGDVPDOOHUIODQJHURWDWLRQLVQHHGHG8QGHUFUHHS
WKH JDVNHW VWUHVV UHDFKHV XS WR Re )RU Re WKH JDVNHW VWUHVV GHFUHDVHVZKLOH WKH IODQJH URWDWLRQ LQFUHDVHV
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ORZLQVWDOODWLRQEROWVWUHVVDSSOLHG%DVHGRQWKLVaRe LVUHFRPPHQGHGDVEROWVWUHVV
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&RQFOXVLRQ
&UHHSEHKDYLRURIDJLYHQIODQJHGMRLQWLVDQDO\]HGE\HVWDEOLVKLQJDWKUHHGLPHQVLRQDOQRQOLQHDUILQLWHHOHPHQW
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